We describe a case ofa venous hemangioma that arose in the optic nerve sheath ofthe orbital apex in a 28-year-old man who presented with progressive vision loss. Tothe best of our know ledge, this is the first reported case ofa venous hemangioma occurring at this location . A definitive diagnosis and partial exci sion was achieved via an endoscopic transsphenoethmoid approach with interactive, computerassisted, frame less stereotactic surgical navigation . The interv ention resulted in minimal morbidity, demonstrating yet again that this surgi cal approach is a safe and effective way to treat lesion s of the orbital apex.
Introduction
Venous hemangiomas are characterized by the proliferation of vasc ular channe ls whose walls contain layers of smooth muscle . These lesions were originally called atriovenous hemangiomas beca use it was believed that they contained both arter ial and veno us elements. However, most studies have since failed to detec t the presence of elastic lamina, leading some authors to conclude that the thick-walled vesse ls in these lesions represent veins and not arteries.' With little evidence to support the presence of arterial components, the term venous hemangioma has been proposed to more accurately reflect the histology of these lesions.P Hemangiomas, including the more common capillary and cavernous forms , are hamartomatous lesions .Although the lesions themselves are benign, they can cause symptoms when they grow and compress neighboring structures. They are believed to enlarge via canal ization of hyperplastic solid masses of endothelial cells in a way that mimics the process that occurs during the embryogenesis of the vascular system ."
Venous hemangiomas have been reported at sites throughout the body. They are rarely associated with significant morbidity, although some that have arisen in the brain were complicated by infarction, which resu lted in various degrees of neurologic deficits .'
In this article, we describe a case ofvenous hemangioma that arose in the optic nerve sheath of the orbital apex . To the best of our know ledge, this is the first report of such a lesion occurring at this location .
Case report
A 28-year-old man was referred to the Department of Otorhinolaryngo logy-Head and Neck Surgery with a history of a slow ly progressive loss of vision in his left eye over a period of 15 months. The degeneration of his vision had accelerate d during the preceding 5 months. The patient reported the presence ofan expanding white patch in the center of his left visual field, as well as a deterioration of both his perip heral vision and color perception. He reported no pain , diplopia, sinus symptoms, or other neurologic complaints. His medical, surgical, and family history was noncontributory.
A recent vision test had determined that the patient's visual acuity was 20/400 in the left eye and 20/20 in the right eye. The left eye also exhibited a large central scotoma, dyschromatopsia, and a left afferent pupillary defect. A fundal examination revealed that the left optic nerve was pale and cupped; the right optic nerve was normal. No proptosis or ophthalmoplegia was evident.
Computed tomography (CT) detected soft-tissue density in the left orbita l apex and a widening of the left bony optic canal (figure 1). Magnetic resonance imaging (MRI) identified a 1.4 x 0.5-cm lesion within the left optic apex with isointensity on Tl -weighted imaging and homog- enous hyperintensity on T2-weigh ted imag ing (figure 2). The left op tic nerve was severely atro phic , with changes extendi ng posteriorly toward the chias m. Endoscopic orb ital decompression with possi ble biopsy or excision of the lesion was planned to preserve the rema ining vision, provide a histopathologic diagnosis, and plan for future managemen t.
All approp riate preoperat ive assessme nts and planning were conducted, and the patient retu rned for an extradural tumor biopsy and partial resection via an endo nasa l transethm oid, transsph enoid approach. An interacti ve, com puter-assisted, frame less stereotactic surgical navigation sys tem wi th accuracy to 1.7 mm was used to confirm the anato mic location. Follow ing the ap plica tion oftopical decongestants , mucosal and transnasal sphenopalati ne injec tions of 1% lidocaine wit h epinephrine were adm inistered to ach ieve hemostasis. Following an uncin ectom y and resec tion ofthe ethmo id bu llae, the med ial orbita l wa ll was identi fied and traced poster iorly to the basal lamella. Perforation of the lam ella expose d the super ior turb inate, and the inferior one-third was resected. Th e resection exposed the sphenoi d os, wh ich was then enlarged. The op tic nerve was seen in the supero latera l area of the sphenoid sinus andconfirmedby interactive imaging. A high-speed suction and irrigation diamond bur was used to thin the bone overlying the optic nerve from the posterior ethmoid cavity to the area of the optic chiasm. The optic nerve sheath was then incised parallel to the nerve fibers with an arachnoid knife, revealing a purplish, fibrinous growth that protruded through the incised sheath. Multiple biopsies along the medial aspect of the nerve were obtained, but a completeexcisionofthe lesion was not attempted because of its closecircumferential relationship to the optic nerve. A small cerebrospinal fluid leak was noted through the optic nerve sheath, and a mucosal graft from the nasal septum was placed over this area and secured with fibrin glue.Nasalpackingwas inserted, and the patient awakened from surgery. The patient's briefpostoperative course was notable for an improvement in visual acuity in his left eye from 20/400 to 20/200. Thebiopsyspecimens were fixed in 10% neutral-buffered formalin and transferred to the Department of Surgical Pathologyatthe Hospital ofthe University ofPennsylvania for appropriatehistochemical analysis. There a diagnosis of venous hemangioma was made. Histologic sections showed open vascular channels lined with endothelium. In contrast to the typical hemangioma that contains thin wallsoffibroustissue around capillary or cavernous spaces, here the channel walls were thick and made up of smooth muscle consistent with small veins ( figure 3 ).
Discussion
Our search of the English-language literature identified only I report of a venous hemangioma occurring at the optic chiasm.' In that case, the patient presented with decreased vision over a 3-week period following infarction of the optic nerve. Hemorrhage was determined to be the cause ofthe patient's symptoms, and the patient regained some of his vision following surgical removal of thrombi at the site of the lesion.
To the best of our knowledge, the case we describe herein represents the first report of a venous hemangioma occurring within the optic nerve sheath. Because our patient exhibited no evidence of infarction, we believe that his vision loss had been caused by compression of the optic nerve following growth of the lesion. Furthermore, in view of the fact that the patient had been complaining of visual problems for 15 months, and because the optic nerve was atrophic on MRI, we believe that he had experiencedchronic irreversible changes in the optic nerve that are unlikely to fully reverse, even if a complete surgical debulking could be achieved.
There have been 2 cases of a similar cavernous hemangiomaofthe optic nerve in which growth was documented.' However, unlike our patient, neither of these 2 patients had experienced a significant vision loss following the growth of their lesions. Multiple surgical techniques have been described to approach vascular lesions in the orbital apex. These procedures include lateral orbitotomy," transconjunctival cryoextraction," medial orbitotomy,10gamma-knife radiosurgery,II and anterior orbital rim incisions ." In particular, the transconjunctival and medial orbitotomy approaches to hemangiomas medial to or enveloping the optic nerve have been described. v'" Endoscopic sphenoethmoidectomy is a less invasive and less morbid approach to removing lesions ofthe orbital apex than are traditional surgical approaches such as transcranial and transorbital procedures. The sinonasal endoscopic approach has been well described as a means of repairing cerebrospinal fluid leaks!' and orbital decompressions" and as an approach to sella turcica lesions. IS Only a few reports of the use of a transnasal endoscopic approach to lesions of the orbital apex have been published in the literature. P-" Sethi and Lau used this technique to obtain tissue biopsies in 6 patients with orbital apex lesions ; they reported that this approach was reliable and provided good visualization of the operative field." Kingdom and Delgaudio used an endoscopic approach in 5 patients with orbital apex lesions , and it provided a definitive diagnosis in all 5 cases."
The anatomy ofthe lateral sphenoid sinus wall is intricate and variable; many vital structures are located in close proximity, including the optic nerve, carotid artery, second branch of the trigeminal nerve , and cavernous sinus. The use of powered endonasal instruments is often necessary, but this increases the risk ofsignificant complications. The use ofinteractive, computer-assisted, frameless stereotactic surgical navigation has become increasingly common in endoscopic sinus surgery; this modality provides surgeons with the ability to correlate point-to-point anatomy with a patient 's CT and/or MRI scans. Fine-cut axial CT scans are reformatted into sagittal and coronal planes, which allows the surgeon to intraoperatively localize the anatomy in three dimensions. Although stereotactic navigation adds to the expense of surgery, increases intraoperative time, and in no way substitutes for a thorough understanding of paranasal sinus anatomy and direct visualization of anatomic landmarks, it can be a powerful adj unctive tool for confirming tumor location and for increasing the safety of endoscopic sinus surgery." :"
